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Motivation

Motivation kpoint/Restart is common way to deal with faults
Design t can we do to increase checkpoint interval?

Evaluation ore redundant computation for MPI applications

Analysis .
an it be done at user level?

hat are requirements for RAS system and runtime?
hat is the overhead
ost versus benefit?

Implications

Summary

e rMPI library at MPI profiling layer to learn what the
S are
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and redundant node do same computation
bde continues when the other fails

mm_rank () returns same value on both nodes
ch node needs to have a redundant partner
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message gets sent twice (4, if we count redundant
and redundant copy received into same buffer

ndant msg have unused tag bit set

ocol needed to coordinate receives and other MPI ops
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e and redundant node must receive msg in same order
NY_SOURCE and MPI_ANY_TAG are problematic

ndant node maintains queue of posted receives if
NY_SOURCE

dinate with active node to post specific receive
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Other Functions

il ndant node must return same info for probe, test, and
- functions
Refidri s e node does operation and sends result to redundant

Basics
Msg. order
Other
Status

ctives use redundant point-to-point
| re-implements almost all of MPI

Evaluation
Analysis MPI uses MPICH (mostly) as a transport layer
Implications

Summary

8 / 32



Status

1] S t do MPI_ANY_TAG and MPI_ANY_SOURCE simultaneously
Design mayor functions of MPI-2 implemented
A i considering transactions to limit data volume

Basics

Msg. order to open source It
Oth
L RAS features needed:

Status

Evaluation Notification of node availability

Analysis No Byzantine behavior (error correction protocol on
Implications etwork)

Messages to/from dead nodes must be consumed (no
dead- or life-lock)

Summary
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Summary

ol et ndant MPI library can be done at user level
Desitih head for applications is not significant for most
Evaluation Ications

Analysis ication restart simulator allows modeling of

Implications

arying node counts

ode MTBF

evel of redundancy

ailure distribution function (exponential, gamma,
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el helps determine when redundancy pays off
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